Objectives: The purpose of this study was to characterize the indigenous Bacillus thuringiensis (Bt) isolated from the soil samples of Terai.
INTRODUCTION
Biopesticides falls in major three categories Microbial pesticides, Plant pesticides, Biochemical pesticides (Çetinkaya, 2002; Kachhawa, 2017) . They appear to be ecologically safer then commercial pesticides. Bt is a bacterium known for producing protein crystals with pesticidal properties. Bacillus thuringiensis biopesticide is commonly known as Bt (Jisha et al. 2013) . Bt has been used commercially in the biological control of insect pests for the last 4 decades (Glare and Callaghan 1998) . In Nepal farmers use chemical pesticides to control the pest of the crops. This is due to the unavailability of other agents to control the pest. These chemical pesticides are not specifi c and hazardous to the people and environment.
The use of biopesticides in crop protection leads to decrease level of chemical pesticides in food chain and environment (Mishra et al. 2012 ). This study aims at isolating Bt from soil samples. There are a large number of toxins showing toxicity to one of many diverse pests produce by Bt. For these reasons there is current great interest in isolating novel strains of Bt with either unique host specifi city or elevated toxicity so that it can be used in future as a biopesticide to control the pest of the crops.
The genetic diversity and toxic potential of Bt strains differ from region to region (Hernández-soto et al. 2014) .
MATERIALS AND METHODS
Sample collection: About 10gm of soil was collected from Terai region (Province No: 2 and 3) of Nepal. The sample was collected from the soil where but was not used in the past. Fifty soil samples were collected. Samples were collected by scraping of the surface soil material, and from 5cm depth (Barathi et al. 2012) . All samples were aseptically placed in sterile plastic bags. Soil samples were collected from cultivable land and uncultivable land. Collected samples were stored at 4°C before processing.
Isolation was carried out using the acetate selection protocol as described by Russell and Al 1987 with a slight modifi cation. The nutrient broth was acetated by using 0.25M sodium acetate which is a selective enrichment method for isolation of Bacillus thuringiensis var Kurstaki, serotype 3a, 3b, 3c. Strain DOR Bt-1 was included in this study as a reference strain. To the sterile 9ml enriched media 1g of soil sample was added and incubated overnight at 35°C. After incubation the broth was heated at 100°C for 5 minute. Following heat treatment, the suspension was plated on nutrient agar plate (NA) by spread plate technique. The colony was enumerated, isolated and preserved in 60% glycerol containing NA as described by Ammouneh et al. 2011; Çetinkaya, 2002; Ralte et al. 2016 and stored at 4°C for further study.
Phenotypic characterization:
The isolated organisms were identifi ed by standard microbiological techniques including morphological, physiological and biochemical characteristics. The colony morphology was recorded by studying the shape, size, colony margin, opacity of the isolated colonies. 
RESULTS
From the 50 soil samples collected from cultivable land and uncultivable land 84 isolates of Bt were obtained (Table 1 ).
Colony characterization:
Bt showed different colony morphology in NA. On the basis of colony morphology the isolates were categorized into 7 different types. The dominant colony was fried egg type which was isolated from 50 soil samples followed by fl at white type of colony, the colony code A resemble with the reference strain used in this study. On enumeration 10 6 cfu/gm (colony forming unit) of soil Bt was obtained. The existing Bt showed biodiversity in morphology. On analysis of 25 samples from cultivable and 25 from uncultivable land Bt distribution in both types of samples was equal. There was no signifi cant difference in the isolates obtained from both the soils (Table 2 ).
Microscopic characterization:
The microscopic morphology reveals that they were Gram positive, spore producing and their vegetative size varies. For instance size of the vegetative cell of SN1 (1) by negative staining is 0.5x0.1μm and the size of SN1 (3) 5x2μm. Based on ICPs morphology, the suspected cry gene present in the native isolates might be cry1, cry2, cry3,
Figure 1: Distribution of ICPs% in the native isolates
cry4, cry8 cry 9 cry10 and cry11(Table3). Source for cry gene: Ibrahim et al. 2010; Lenina et al. 2014 The dominant colony was fried egg type photo1 b and the fl at white irregular type photo1a. isolates (Çetinkaya, 2002) . According to Crickmore et al. 1998 133 crystal proteins were categorized .
Based on the morphology of ICPs the indigenous Bt stains can be related to the type of cry gene present in it. The amorphous type of ICPs producing isolates may possess cry4 gene (Çetinkaya, 2002; Ralte et al. 2016 ) similarly spherical and ovoid related to cry1or cry3 or cry8 or cry9, (Ralte et al. 2016; Shishir et al. 2015) . Rod shaped ICPs may be related to rectangular type according to other research articles that relates to cry1 gene (Çetinkaya, 2002 (Ibrahim et al. 2010) . The spherical
ICPs producing native 11% isolates may also posses Cry1 protein according to (Shishir et al. 2015) . 
